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(71) We, PERRY INDUSTRIES, 
INC. a Delaware corporation, U.S.A. of 121 
New South Road, Hicksville, New York, 
United States ctf America, do hereby declare 
the invention, for which wc pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to a method of and 
apparatus for measuring and dispensing pre- 
determined amounts of a powdered material. 

Optimum measuring and dispensing of 
powdered material into containers involve 
many different considerations as, for example, 
production rate, fill accuracy, freedom from 
dusting, final conditioning of the powder, 
physical characteristics of the powder, size and 
shape of the container, and its opening, 
among others. One of die primary con- 
siderations in dispensing and handling 
of powdered material is the " fill accu- 
racy that, is, how close to the actual 
required weight and specifications a given 
powdered material can be consistently and po- 
sitively measured and dispensed. The " fill acc- 
uracy " factor becomes especially critical in the 
measuring and dispensing of powdered mat- 
erials as, for example, medicinal drugs, propcl- 
lant or explosive-type powders, and other pow- 
dered materials wherein the precision of the 
measured charge or dose is not only a function 
of (the cost of the product, but also a critical 
basic control consideration in the final assem- 
bly of a product in which the measured powder 
charge consistutes but a part. 

Another important consideration in any 
powder filling and dispensing operation is at- 
taining freedom of dust contamination of the 
atmosphere, of the container, and/or of the 
machinery effecting the measuring and dis- 
pensing operation. Analogous to this problem 
of dusting is the further consideration of de- 
[Price 2Sp] 



positing the powder charge into the final con- 
tainer, and the final form which the powder & r * 
charge is required to take in the container. For 
example, some powder charges disposed within 
a container need be only contained, in loose 
or fluffy state, such as talcum powders. Other 
powders may be required to be consolidated 50 
or compacted under specific pressures, as, for 
example, explosive powders when they arc 
placed in a detonator cap or the like. Another 
important consideration in the handling of 
powdered materials as, for example, the explo- 55 
sive powders, is their sensitivity to pressure, 
abrasion and/or generated heat. 

A powder may be a free-flowing powder 
which can be poured, as for example, dry sand. 
Otherwise defined, a free-flowing powder is 60 
one which forms a pile resembling a very flat 
cone when it is poured in a stream onto a 
horizontal - surface. Typical free-flowing 
powders arc coffee, granulated sugar, table 
salt,, propcliants whose particles are in the 65 
shape of balls, flakes or rods and other explo- 
sives which may be in the form of coarse - 
granulars or the like. 

• A oon free-flowing powder may be defined 
as that powdered material that will tend to 70 
bridge or arch when it is placed in a hopper 
or funnel unless special conditions such as vi- 
bration or aeration are made to occur. Gener- 
ally non free-flowing powders will pack into 
a solid mass in a container under their own 75 
weight, or during vibration or transport. This 
category includes such materials as talcum 
"powder, confectionery sugar, toners, propel- 
lams, such as fine black powder and explosives 
in very fine particle sizes. These particle 80 
sizes range from a high limit of 250-mcsh 
and below. 

Certain powders, regardless of their flow 
characteristics, may be classified also as sensi- 
tive powders, i.e. powders sensitive to abrasion, 85 
pressure or heat. Many powdered drugs meant 
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for ultimate use as injectibles are considered 
sensitive because they will tend to conglomer- 
ate or form clumps, if subjected to rough 
handling or pressure. Usually these clumps can 

5 not be dissolved or passed through a hypoder- 
mic needle. In the case of propellants and ex- 
plosives, abrasion, pressure or heat may result 
in an incident of destroying the equipment or 
sections of it, and this factor becomes a prime 

10 overriding parameter in determining how such 
material can be best handled. 

Heretofore, many systems and methods have 
been used in an effort to accurately measure 
and dispense predetermined amounts of var- 

15 ious types of powdered material. However, 
each has its own "limitations and disadvantages. 
For example, net weight fillers are extreme- 
ly slow in operation. . 

The limitation of net weight fillers, is that 

20 they arc adapted primarily for weighing of 
free-flowing materials, as the principles on 
which the net weighers operate virtually nc- 
.gatc their use in handling non- free-flowing or 
sticky powdered materials. 

25 Another method heretofore used in handling 
various powders was the gravity volumetric 
.type of filler. This is perhaps the simplest and 
least expensive of the known powder fillers. 
However, the simplest volumetric fillers are li- 

30 mited to free flowing powders and consist 
simply of pouring a powder into a container 
to a point of overflowing. 

In hazardous powder filling operations a 
spoon or scoop is inserted into the powder sup- 

35 ply and as it is withdrawn, the excess is doc- 
tored off to form a level scoop. The level scoop 
is then dropped into a funnel for transfer to 
the final container. However, any sucking of 
the powder to the scoop destroys any useful 

40 accuracy which can be obtained by this meth- 
od. 

Another method which has been employed 
in the past is that of auger feeding. However, 
the auger method has not found much favor 

45 in the loading of hazardous powders because 
of its inherent mode of operation. The auger 
method develops high pressure points in . the 
auger rube as the auger rotates, as well as the 
unavoidable abrasion of the powder by the 

50 auger surface, and between the auger edges 
and the inside walls of the auger tube, Utiliza- .. 
tion of the auger feeder on insensitive mat- 
erials, such as drugs and toners has, in the 
past, also resulted in: the formulation of con- ' 

55 glomcrates due to the heat and pressure gener- 
ated by the system." ~ 

Another method which has been used is the 
control rate of flow fillings. This is a simple 
•free-flow filler that has' 1 usually been consid- 

60 ered one of the least accurate types of powder 
fillers. However, this system is subject to .the 
disadvantages of dusting, inaccuracies due to 
density variations and flow rate characteristics 
of the powder, and that the execution of this 

65 approach usually results in a rather complex 



and expensively machined apparatus whose ac- 
curacy reliability is always uncertain. Also, 
such control rate of flow fillers arc limited 
to those powders or mixtures which must have 
not only extremely gocd flow characteristics 70 
but also must have the consistency of this same - ■ 
characteristic. 

Vacuum container volumetric filler has been 
another system tried to effect optimum filling 
results. However, the disadvantages of this sys- 75 
tern in some applications is the fact that the 
fill weight is affected by variations in the vo-. 
lumes of successive containers. . 

Thus, in the past considerable difficulty had ■ 

of powdered material at required production 
rates which would consistently measure and ;: 
dispense powders to meet specific tolerances. 
In the field of handling and filling powdered 
drugs, pharmaceuticals and explosive powders 85 
into their respective containers, it is absolutely 
essential that precise dosages be attained with . 
a maximum degree of certainly and reliability. 
Also many powders, as for example, various 
explosive powders, in their final deposited 90 
form, have to be consolidated to approximately 
ten thousand to twenty thousand p.s.i. before 
subsequent charges arc placed cr operation 
performed. In many of the known methods and 
systems of powder filling, air is entrapped by 95 
the powdered material so that the powder in 
its normal fill density results in a volume 
which may overflow the container into which 
the powdered material is to be confined. In 
such events it was necessary to place buo use 100 
a funnel means which sealed to thr ton of the 
container, the funnel being proviccJ. v" h cir- 
cumscribing wall portions cop'CV " * .aing in 
size to the inside diameter of thu container. 
Thus, the given quantity of powdcran its loose 105 
form is confined to the container adr.pied to 
contain it and the connected funnel, whereupon.- M 
a consolidating ram is thereafter used to corn-cy- 
press the quantity cf powder into the con- 
taincr. However, such method of filling con- '110 
taincrs with powdered material and more par- . . . 
ticularly, with explosive pnwdcrs, increased the . . .. . 
danger of explosion and fire incidental to the ■ 
• inherent friction and abrasion occurring be- 
tween the ram diameter, and the walls of the 115 
funnel and connected container during the 
compressing operation. As such powder in 
loose form tends to coat the funnel and the 
sides cf the containers, the danger of explosion 
is further enhanced as the ram descends to 120 
compress the powder. 

According to enc aspect of the present in- 
vention, there is provided an apparatus for 
measuring and dispensing predetermined 
amounts of powdered material, comprising a 125 
measuring chamber having an open end, a pis- 
ton including a piston head disposed within 
the chamber, said piston head being pervious 
to a gaseous medium and impervious to the 
powdered material, vacuum means to subject 130 
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the measuring dumber to a negative pressure 
through the piston head during charging of a 
predetermined measured amount of powdered 
material into the chamber, means to effect 
relative movement between the chamber and 
the piston head to eject the powdered material 
charged into the chamber, and means for com- 
pacting the powdered material before or after 
charging of the measuring chamber to provide 
, a slug within the measuring chamber. 

In another aspect, the invention provides a 
. method of measuring and dispensing a prede- 
termined amount of powdered material, com- 
prising the steps of: positioning an open end 
of a measuring chamber provided with a mov- 
able piston member adjacent to a supply of 
powdered material, charging the chamber with 
a predetermined measured amount of. pow- 
dered material by subjecting the chamber, to 
a negative pressure through a piston head of 
the piston .member which is pervious to a gas- 
eous medium and impervious to the powdered 
material, the powdered material being retained 
in the chamber by maintaining the negative 
pressure in the chamber, positioning the 
charged chamber in abutment with an anvil, 
effecting displacement of the piston head to 
compact the powered . material within, the 
chamber between the anvil and the displaced 
piston to form a slug, and discharging the 
compacted slug of powdered material from die 
chamber by further displacement of _thc piston 
at a point removed from the anvil. 

In removing the charged measuring chamber 
from the supply of powdered material, the end 
of the chamber may be doctored or dressed . 
to remove any excess of powdered material 
which tends to adhere or extend beyond the 
measured volume of the chamber. In this man- 
ner an even volumetric charge of material is 
precisely retained in the measuring chamber 
at each measuring operation. . . 

Positive separation of the slug of powdered 
material from the piston head may be accom- 
plished by applying a stream of gas under po- 
sitive pressure to the piston head. The result 
is that the slug is blown clearly and freely 
from the piston head. The pulse of gas acting 
on the piston head to separate the slug also 
functions to purge the piston head of any pow- 
dered material tending to adhere thereto, 
thereby ensuring that the accuracy of the 
measured charge is maintained throughout a 
series of successive measuring and dispensing 
operations. 

In order that die invention may 'be readily 
understood, embodiments thereof will now be 
described in more detail, by way of example, 
with reference to the accmpanying drawings, 
.in which: 

Fig. 1 is a fragmentary side view of an ap- 
paratus embodying the present invention, part- 
ly in section along line 1—1 on Fig. 2. 



Fig. 2 is a partly sectioned front view of 
a fragmentary portion of the apparatus dis- 
closed in Fig. 1. 

Fig. 3 is a schematic illustration of the ap- 
paratus of Figs. 1 and 2 showing the initial 
filling position of the measuring chamber. 

Fig. 4 is a view similar to that of Fig. 3 
but illustrating the relative position of the 
component parts illustrating further compac- 
tion of the powder charge within the measur- 
ing chamber. 

Fig. 5 is a view similar to that of Figs. 
3 and 4, but illustrating the compacted slug 
being discharged from the measuring chamber. 

Fig. . 6 is a view of a modified form of the 
apparatus shown in Figs. 1 to 5. * 

Fig. 7 is a view illustrating a bank of turret 
filling heads of the type shown in Fig. 6. 

Fig. . 8 is a diagrammatic illustration of the 
invention as applied to a measuring gun. 

Fig. 9 . illustrates diagrammatically the 
charging of the measuring guri with a predeter- 
mined volumetric amount of powdered mat- 
erial. 

Fig. 10 illustrates diagrammatically . the 
compaction, of the volumetric charge of pow- 
dered material within the gun to attain a slug 
having a density greater than the initial evacu- 
ated density of the charged material. 

Fig. 11 illustrates diagrammatically the me- 
tering or measuring gun in the discharging po- 
sition thereof. 

Fig. 12 illustrates diagrammatically the re- 
lease of the compacted powdered slug from 
the end of the piston. 

Fig. 13 illustrates a side elevation view of an 
apparatus in which automation of the metering 
gun principle as diagrammatically disclosed in 
Figs. 8 to 12 may be performed to expedite 
a production type of loading operation. • 

Fig; 14 is an enlarged, fragmentary sectional 
side view of the apparatus of Fig. 13 having ' 
portion shown in section and in which the sev- 
eral, positions of thc^ metering gun arc illus- 
trated in dotted lines to illustrate the various 
positions thereof during a machine cycle. 

Fig. 15 is an enlarged detail showing illus- 
trating the end of rhc measuring gun inserted 
into a supply of bulk powdered material. 
^ Fig. 16 is an enlarged derail illustration 
similar to Fig. 15 but illustrating a relative 
position of the parts upon withdrawal of the 
measuring gun from the bulk powder supply. 

/ Fig. 17 is a view similar to that of Fig. 
1(5 but illustrating the manner in which doctor- 
ing any' excess of powdered material from the • 
end of the measuring chamber is strained. 

Fig. 18 illustrates rhc measuring gun in a 
fully retracted position from the powder sup- 
ply. 

Fig. 19 illustrates a detail sccrional view of 
the metering gun of the apparatus of Figs. 13 
and 14 in the charging station thereof. 
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Fig. 20 illustrates the metering gun charged 
with a powdered material, and doctored of ex- 
cess material. 

Fig. 21 illustrates the relative position of 
5 the metering gun parts in the compacting sta- 
tion of the apparatus. . 

Fig. 22 illustrates the arrangement of parts 
in a discharging station df the apparatus. 
Fig. 23 is a plan view of the apparatus of 
10 Fig. 13. 

Fig. 24 .is a fragmentary detail shewing of 
the gun mount of the apparatus of Fig. 13. 

Fig. 25 is an enlarged detail view of the 
measuring chamber of Fig. 2. 
15 Fig. 26 is a detail fragmentary showing of 
a modified turret filling head for minimizing 
the doctoring error. 

Fig. 27 illustrates a diagrammatic showing 
of a modified form of doctoring means for 
20 use with a turret filling head. 

Fig. 28 is a diagrammatic showing of an- 
other modification of doctoring means as used 
with a turret filling head. 
• Fig. 29 is yet' another diagrammatic showing 
25 of . still another modified form of doctoring 
means. 1 
Fig. 30 is a diagrammatic showing of still .. 
another modified doctoring means. 

Fig. 31 is a schematic showing of a modified 
30 embodiment for attaining uniform powder 
density. 

Fig. 32 is a plan view of Fig. 31. 
Fig. 33 is a modified meter gun formed with 
a tapered measuring chamber for reducing the . 

35 exposed area of a given volume to a minimum 
ro reduce doctoring error. 

With the method and apparatus to be hcrin- 
aftcr described, almost any material of a pow- . 
dercd nature may be measured and dispensed 

40 with a maximum degree of accuracy and pre- 
cision. Among such powdered products arc.\ 
various pharmaceuticals, e.g. sulphur drugs,-" 
powdered vitamins and the like, other dry. 
powders or chemical materials such as sugar,- 

45 salt, gun powder or other highly explosive 
powders, as for example, a lead Azidc, Lead 
Styphanatc, tracer powder mixes, pyrotechnic 
smoke mixes, and the like. Powdered material 
as hereinafter used includes any aggregation 

50 of loose materials of solid particles including 
not only ground, but also crystalline material 
. and flaky material. It is not necessary that the 
material be homogenous. The basic require- 
ment is that the material be reasonably free 

55 to flow, and that -the material be such that 
.. it can..be packed in a metering or measuring 
chamber, and which charge of material can 
then be retained within its measuring chamber 
by maintaining a negative pressure or. vacuum 

60 in the chamber. 

A method embodying the invention may be 
automatically performed by a powder measur- 
ing and dispensing apparatus in which the. me- 
tering or tacasuring chamber is included in a 

65 rotating turret head or formed in the nature 



of a measuring and dispensing gun as will be 
hereinafter described. 

One apparatus embodiment (Figs. 1 to 5 
and 25) by which a method embodying the 
invention may be performed comprises a fill- 
ing and dispensing machine 30 utilizing a tur- 
ret filling head of the type disclosed in U.S. 
Patent No. 2,540,059, but modified in accord- 
anc with this invention. Such an apparatus 
comprises essentially a supporting frame 31 on 
which the respective component portions of the 
apparatus are supported. Suitably journalled 
on the frame 31 is a shaft 32 which has 'mount- 
ed thereon the rotary turret filling head 33 
with one or more filling or measuring 
chambers 34. As illustrated in- Figs, l.and 2, 
the filling head turret 33,. is illustrated with 
a plurality of similarly constructed measuring, 
chambers 34. Universally mounted immediate- 
ly above the filling 'head in a manner similar 
to that described in Patent No. 2,540,059 is 
a hopper 35 adapted to contain a supply of 
* bulk powdered material 36. If desired, a suit- 
j able stirrer (not shown) may be provided in 
/ the hopper 36 to effect agitation of the pow- 
' dered material to insure positive flow. As there 
is a tendency for the fine powders to escape 
between the discharge opening 37 of the hop- 
per 35 and the turret filling head 33, the sur- 
face 38 of the filling head is preferably ground 
to a high polish and lapped with the contacting 
members of hopper 35 so that a very fine fit 
is obtained between the hopper and the peri- 
phery of the turret head. As described in Pa- 
tent No. 2,540,059, the hopper 35 is mounted 
on a lever which in turn is journalled upon 
the frame 31 and held in position with a 
. spring.. The overall mounting of the hopper . 
35 is such that the hopper 35 is free to move 
small incremental amounts in any direction so 
"'that- any eccentricities or. deviations in the: 
alignment of the filling head 33 arc compen- 
sated so that the hopper seals j powder-tight 
j thercagainst. As shown in the drawings, a doc- 
1 tor. blade 39 is disposed adjacent the edge. of 
the hopper 35 in the direction of rotation so 
that the charge of powder filling the respective 
: metering chambers 34 as the turret head 33 
rotates is dressed down, evenly to the surface 
of the filling head turret. In this <manncr, any 
\ excess of powder material which tends to ad- 
Iherc to the end of the metering chamber 34 
/is. returned to the bulk powder supply. By 
dressing the top surface, each individual 
charge of the respective chamber defines an 
identical volume and . because of the peculiar 
and unexpectedly uniform . density of ^ the 
powder material, and quantity of each individ- 
ual charge 'has been found to be remarkably 
consistent and uniform. With routine care, the 
charging of each of the respective chambers 
34 can be easily kept within negligible error 
of the desired value. 

As disclosed in Fig. 25 the respective meter- 
ing or measuring chambers of the filling head 
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are defined by a sleeve 40 which is lapped 
to match the complementary bore 41 formed 
in the filling head 33 adapted to receive the 
same. Siidably mounted within the sleeve 40 

5 is a piston means 42 comprising a piston head 
43 and a connected piston rod 44. As shown, 
the piston rod 44 extends radially through the 
sleeve and toward the center of the turret head 
33. The inner end portion of the piston rod 

10. 44- defines a cam follower 44 A end which is 
adaptedto ride on a stationary cam 45. Suit- 
able spring means 46 are provided to bias the 
respective piston rods 44 against the contour 
of die stationary cam 45. 

15 As best seen in Fig. 2, it will be noted that' 
the stationary cam 45 is provided with a peri- 
pheral cam surface which is contoured to effect 
displacement of the piston head 43 relative 
to the sleeve 40 as the rotary turret head 33 

20 is rotated in a counter-clockwise direction 
about the shaft 32. 

■ The piston head 43 connected to the respec- 
tive piston rods 44. in each of the respective 
measuring chambers 34 is formed of a porous 

25 material which is rendered pervious to a gas- 
. eous medium, but impervious to the powdered 
material. Thus piston head 43 may be formed 
of any desirably foraminous material that will 
enable the same to be rendered impervious to 

30 the powdered material but pervious to a gas- 
eous medium, e.g. compressed air and the like. 
As shown in Fig. 25, a portion of the piston 
rod 44 is provided with a longitudinally ex- 
tending bore 47 in communication with the 

35 porous piston head 43, and which bore 47 is 
provided with a lateral opening 48 that com- 
municates with an annular chamber 49 dis- 
posed immediately behind the piston head 43 
and drcumscribing the piston rod 44. 

40 Chamber 49 is formed with, orifice 49 A. Ac- 
cordingly, the opening 48 in die piston, rod 
44 communicates through orifice 49A of 
chamber 49 with an orifice 50. This orifice 
50 m turn bears upon the surface of a valve 

45 block 51 which valve block acts as a support 
block for the filling head turret through bear- 
ing surface 52 and which supports the shaft 
32 and filling head assembly 33 through bear- 
mg 53. The valve block 51 in the embodiment 

50 illustrated has cut therein an arcuate vacuum 
chest or groove 54 which can communicate 
. with .the orifice 50. The groove 54 in rum 
is suitably connected to a vacuum pump or 
" . other source of negative pressure, by passagc- 

55 way 55, so that a vacuum can act through the 
orifice 50 when communicating with the - 
groove 54, and the foraminous piston head 43. 
The arrangement is such that a vacuum is 
. maintained in the measuring chamber 34 to 
°«ect the charging thereof from the time the 
chamber is passed under the hopper 35 until 
it is nearly in the. position of discharge. 

As shown in Figs. 1 to 3, the measuring 
chamber 34 with the piston head 43 retracted 
™ to loading position in passing the hopper dis- 



charge end and subjected to a negative pressure 
• causes the material 36 in the discharge end 
of the hopper to be drawn or sucked into the 
measuring chamber 34. The material so drawn 
into the chamber 34 is maintained at an evacu- 70 
ated density p roportional to the degree of 
negative pressure or vacuum in the chamber. 
As the measuring chamber 34, after charging, 
moves beyond the doctor blade 39, the end 
of the chamber 34 is dressed or wiped clean 75 
of any excess powder adhering thereto. Thus, 
as the rotating filling head 3 rotates, the 
measured charge contained in each of the re- 
spective filling chambers is rendered substan- 
tially uniform and accurate as the volume and 80 
density of the charged material is maintained 
constant, through the successive filling opera- 
tions. 

■* As best seen in Fig. 4 there is disposed adja- 
cent the filling head turret at a point beyond 85 
the passage of the measuring chamber from 
the hopper and in the direction of rotation of 
the filling head, an anvil or compacting means 
56 which is disposed in contiguous relationship 
with the filling head turrets so that the anvil 90 
means defines a closure for the open end filling 
chamber 34 at a predetermined position 
beyond the 'hopper discharge end. It is to be, 
noted that the stationary cam 45 is formed 
so that when a measuring chamber 34 is dis- 95 
posed opposite the anvil 56, the respective pis- 
ton rods. 44 riding the cam contour cause dis- 
placement of the piston head toward the anvil 
56 a predetermined amount as as to further 
compress the powdered charge between the an- 100 
vil 56 and the displaced piston head 43. In 
diis manner the density of the powdered 
charge is increased to a predetermined value 
due. to the compression imparted thereto and 
forms xh6 charges into a powder slug having 105 
a. density which is greater than the evacuated'* 
density of the charge material as it emerged [ 
from the hopper and sufficient to enable the/ 
slug to be handled as a substantial solid mass. I ..... 
Upon further rotation of the turret head 33 110 
in the direction of rotation, it is to be noted 
that the piston head 43 is further advanced 
due to the cam contour so that in the discharg- 
ing position of the metering chamber 34 as 
seen in Fig. 5, the piston had advanced to 115 
its- maximum or protracted position thereby 
forcing the compacted powder slug ahead of 
ir out of the chamber. However, it will be not- 
£d that during most of this movement of the 
piston 42, the negative pressure acting on the 120 
slug -or charge-is still maintained so that the 
charge or compacted powder slug is adhered 
to the end of the advancing piston head. 
. At the discharge position of the measuring 
efctaber, there is provided a passageway or 125 
tube 57 which connects to a source of positive 
•fluid pressure (not shown), as for example, 
compressed air. Accordingly, as an orifice 50 
of the filling head moves into or toward the 
discharge position, the orifice 50 lines up with 130 
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and is placed in communication with passage- 
way 57 which connects with the source of posi- 
tive fluid pressure. Therefore, as indicated in 
Fig. 5, with the piston head advanced to its 
protracted position, the powdered slug which 
is otherwise retained thereon by the negative 
pressure acting on the piston head is positively 
separated therefrom by a pulse or Jet of high- 
pressure fluid directed to the piston head as 
the chamber moves past the high pressure line 
57. At the point of discharge suitable means 
is provided for positioning a container under 
the measuring chamber to receive the slug. 

With the construction and method de- 
scribed, it is to be noted that the compacted 
powder slug is precisely positioned immediate- 
ly above a container, adapted to receive the 
same, and further that it is positively ejected 
into such container with a minimum of dusting 
and/or contamination of the atmosphere 
and/or the machine. Also it is to be noted 
that by pre-compacting the measured charge 
of powder within the respective measuring 
chamber 34 prior to the discharge thereof, a 
given volumetric amount of powdered material 
at a given density can be reduced so that it 
may be accommodated in a container of a size 
which would not normally accommodate the 
given volumetric amount of powdered material 
in either its initial loose 'form or its evacuated 
density. 

For ease of assembly and to avoid the neces- 
sary maintenance of tolerances during assem- 
bly, the shaft 32 about .which the turret -33 
rotates is mounted so that all end play is taken 
out by a spring mekns 58 which presses against 
a collar (not shown) pinned to the shaft 32 
at one end, and pressing against the thrust 
bearing 59 at the other. Thus the spring as- 
sembly 58 holds the filling head turret tightly 
against the valve block 15, thus taking care 
of any wear and/or preventing loss of fluid 
pressure or vacuum. 

It will be understood that a driving motor 
(not shown) is provided, which through neces- 
sary speed reducing can be operatively con- 
nected to the shaft to effect rotation thereof 
in timed sequence to a suitable container fecd- 
. ing apparatus for successively delivering a 
scries of. containers sequentially through the 
discharging position of the respective 
chambers. 

In Fig. 6 there is illustrated a modified em- 
bodiment in which the compacting means. 60; 
is illustrated as comprising an endless belt 61 
and it is utilized in conjunction with a filling 
head turret 62 similar to that described with 
respect to Figs. 1 and 2. In this embodiment 
the compacting means 60 comprises an endless 
belt threaded about suitable sprockets or pul- 
leys 63, 64, in which one flight 61A of the 
belt is disposed contiguous to or follows a por- 
tion of a dfcunifefectial portion of the circum- 
ference of the filling head turret 62. The belt 
may be disposed in either friction driving rela- 



tionship with the periphery of the filling head 
turret 62 so that rotation of the filling head 
turret effects the drive of the endless belt 60 
or the sprocket 63 or 64 about which the belt 
•is threaded may be connected with synchro- 
nous driving relationship with -the turret head 

62. As previously described, it is to be noted 
that as the respective measuring chamber 65 
approach the flight 61 A disposed contiguous 
to the circumference of the filling head turret 

63, the stationary cam 66 efects the displace- 
ment, of the piston head 67 toward the belt 
60 thereby causing the powdered charged mat- 
erial confined between the belt 60 and the pis- 
ton 67 to be compressed a. . predetermined 
amount to define the necessary -compacted slug 
powder'J As the filling head turret 62 rotates 
beyond the endless belt 60 the stationary cam 
66 effects progressive movement of the piston 
head 67 toward its protracted position, where- 
upon the compacted slug of powdered material 
is ejected in the manner hereinbefore described 
with respect to Figs. 1 and 2. 

Where the method and apparatus herein de- 
scribed is to be utilized for "handling explosive 
or propellant type powders, -the compacting 
means 56 or 60 arc preferably formed of a 
resilient, conducting material such as conduc- 
tive rubber, conductive ncoprene and the like. 
This is to minimize any danger of sparking 
or creation of an electric charge which may 
cause such explosive powders to ignite or deto- 
nate. 

Fig. 7 illustrates an arrangement wherein a 
plurality of filling head turrets 70 of the type 
described with respect to Figs. 1 and 2 may 
be suitably journalled about the shaft to define 
a gang turret head. By so ganging a plurality 
of turret heads 70 as herein described it will 
be apparent that production of a given appara- 
tus can be increased accordingly. = ' 

The ^measuring and dispensing, of equal 
predetermined amounts of powder can also be 
satisfactorily attained by utilizing' % a gun-type ' 
"measuring device. Figs. 8 to 12 illustrate schc- 1 
matically how such a method can be practiced 
■'with a filing and dispensing gun type appara- 
tus. The metering and dispensing gun 70 com- 
prises essentially of an elongated - -tubular 
member or barrel 71 in which a piston means 
72 is movably mounted for movement between 
a retracted loading position and a protracted 
discharging position. The piston means 72 
comprises a piston head 73 "formed of a porous 
material which is pervious to a gaseous me- 
* dium,**but impervious to the powdered material 
adapted to be handled thereby. As schemati- 
cally illustrated in Figs. 8 to 12 the piston 
rod 73 A connected to the piston head 73 ex- 
tends upwardly through the end 75 of the bar- 
rel 71. Accordingly, die barrel member to the 
rear of the piston head defines a chamber 76 
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a source of high pressure gas, e.g. an air 
compressor 73. As seen in Figs. 8 to 12, the 
tubular barrel member 71 is provided with an 
opening 79 which connects with a flexible tube 
or other suitable conduit 80. The conduit SO 
is operatively connected to a valving means 

81 for alternately connecting to the chamber 
76 a source of negative pressure 77 or to a 
source of pressure gas 78, as will be hereinafter 
described 

^ In operation, it will be noted that with the 
piston head 73 retracted to its loading position, 
as seen in Fig. 8, the open end of the barrel 
defines the measuring chamber 82 which is 
disposed into a supply 84 of bulk powdered 
material which is desired to be measured and 
dispensed. In this position, the valve member 
83 of the valve means is set so as to connected 
the source of negative pressure 77 to the con- 
duit 80 connected to the tubular barrel 
member 71 to draw a vacuum thereon. Because, 
the piston head 73 is pervious to a gas, the 
vacuum or negative pressure acting thereon 
causes the powdered material in the supply 84* 
to be drawn into the measuring chamber 82, 
The charged gun is then withdrawn from the 
source of bulk powder supply and passed over 
a doctoring means to dress the end of the gun 
71 as seen in Fig. 9. The doctoring means 
may comprise the edge of the bulk supply or 
the like. By doctoring the open end of the me- 
tering gun charged with a powdered material 
over a doctoring edge, the level of the charge 
is dressed so that equal predetermined amounts 
of powdered material corresponding to the vo- 
lumetric capacity of the measuring chamber 

82 arc assured on each filling operation. The 
gun so charged and dressed is then moved to 
a smooth compacting surface 85 which may 
be formed of any suitable material. However, 
in the handling of high-explosive materials 
and gun powder it is desired that the compact- 
ing surface 80 be formed of a hard, conducting 
material, as for example, conductive rubber, - 
thereby obviating the possibility of sparking 
and/or creating static electricity which could 
■ignite -the explosive powder contained within 
the metering chamber 82. With the end of the . 
*netering chamber disposed contiguous to the " 
compacting surface 85 and still maintaining 

a negative pressure on the porous piston head 
73, the piston head 73 is advanced toward the 
open end of the measuring chamber 82 so as 
to compact the material charged therein be- 
tween the piston head 73 and the compacting 
surface 85. (See Fig. 10.) Upon such compac- 
tion, the powdered material or charge within 
the metering chamber 82 is formed into a com- 
pacted slug of predetermined density, which 
density is greater than the initial evacuated 
density of the powder in the chamber 82. The 
gun 70 is then 'moved to a position wherein 
K is desired to eject the compacted powder 
slug therefrom, as for example over the open 
end of a container 86. To effect ejection of 



the compacted powder slug from the measur- 
ing chamber 82, the piston head 73 is ad-, 
vanced to a protracted position thereof as not- 
ed in Fig. 11. To effect positive separation 
of the slug from the piston head 73, a jet. of 70 
a high-pressure gaseous medium, as for ex- 
ample, compressed air, is directed to the barrel 
portion 71 of the gun. This is attained by 
shifting the valve 83 to connect the high-pres- 
sure source 78 to the chamber 76. See Fig. 75 
12. Since the piston head 73 is rendered per- 
vious to such gaseous medium, the pressure 
. of the ^medium flowing through the porous pis- 
ton head will blow the powder slug from the 
end of the piston head 73 to effect positive SO 
separation. Such pulse of gaseous medium will 
further purge the piston head of any powder 
particles. 

Figs. 13 to 24 are directed to an apparatus 
90 for effecting automatic operation of a 85 
measuring and dispensing gun 91 operating 
with the principle described with respect to 
Figs. 8 to 12. 

As best seen in Figs. 13 and 14, the appara- 
tus 90 for effecting autcmatic operation of the 90 
measuring and dispensing guns 91 comprises 
a frame 92 on which a gun mount 93 is mount- 
ed for movement from a neutral or start posi- 
tion S.P. to a filling station F.P. through 
a doctoring position D.P. to a compacting 95 
position, CP., to a discharging or ejection 
position E.P. and back to neutral or starting 
position S.P. 

.Referring to Fig. 24, the gun mount 93 
comprises a pair of relatively movable cross ioo 
bars 94, 95 which are slidably supported for 
limited vertical movement on a pair of upright 
post or stanchion members 96 — 96. The stan- 
chions or upright posts 96 in turn arc connect- . 
cd to the end of sliders 97 which arc mounted 105 
for relatively horizontal movement over to ta- 
ble top 98 of the machine frame. Each of the . 
respective sliders 97 is slidably mounted in 
suitable bearing means 99 fixed to the frame 
92. Connected to the top of the respective iio 
stanchions 96 and extending therebetween is 
a tic bar 100. A pair of angled brackets 101 
connect the tie bar 100 to a push member 102 
which extends between and connects to the re- 
spective .sliders 97 for further bracing the 115 
upright stanchions 96. 

A drive means 103 is operatively connected 
to the push member 102 to effect reciprocal 
movement of the associated sliders 97 and con- 
nected gun mount 93 between the respective 120 
positions or stations, S.P., F.P., D.P., CP., 
E.P, and S.P. In the illustrated embodiment 
the drive means 103 comprises a cam shaft 
104 rotatably joumalled on the machine, frame 
92. Mounted on the cam shaft 104 is a con- 125 
•toured cam 105 for controlling the movement 
of an operating linkage 106, 107 operatively 
connected between the cam 105 of the cam 
shaft 104 and the push member 102 of the 
sliders 97. Accordingly, the cam 105 is con- 130 
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toured to effect horizontal displacement of the 
sliders 97 and gun mount 93 carried thereby 
in sequentially phased relationship to the other 
machine operations to be herein described. 

a Referring to the gun mount 93 shown in 
Fig, 24, it comprises an upper cross bar 94 
slidably mounted with respect to the opposed 
support stanchions 96. In the illustrated em- 
bodiment the upper cross bar 94 is provided 
with opposed bearing collars 94A by which the 
bar 94 is slidably mounted on the stanchions 
96. The lower cross bar 95 is similarly provid- 
ed with bearing collars 95 A for slidably con- 
necting to the same the opposed stanchions 96. 
The lower cross bar 95 is also dependency 
supported from the upper cross bar 94 by a 
pair of spaced studs 108. The studs 108 extend 
freely through slightly oversized bores 10SA 
formed in die lower cross bar 95, with the 
upper end of the studs 108 threadly engaged 
in a tapped hole 109 in the upper cross bar 
94. As shown, a coil spring 110 is disposed 
about the respective studs 108 to exert oppo- 
sitely directed forces on the bars 94, 95 for 
normally maintaining the bars 94, 95 in spaced 
relationship. However, the arrangement is such 
that the respective cross bars 94, 95 are ren- 
dered relatively movable with respect to one 
another as will be hereinafter described. If de- 
sired, adjustable means arc provided for vary- 
ing or adjusting the spacing between the cross 
bars 94, 95. The adjusting means as shown 
comprises nuts 108B threaded on the studs 
108. Thus it will be noted that the spacing 
between cross bars 94, 95 can be varied de- 
pending on the particular setting of the adjust- 
ing nuts 108B. As will hereinafter become ap- 
parent, this adjustment is utilized to control 
the volumetric amount of powdered material 
to be dispensed by the respective gun 91 car- 
ried on the gun mount. The gun mount 93 
is also provided with stop means to limit rcla-. 
tive movement between the respective cross 
bars 94, 95. As shown, the upper bar 94 is 
provided with spaced threaded stops 113 
which engage bearing 114 to limit downward . 
movement of the upper cross bar 94 relative 
to the lower cross bar 95 when the mount 93 
is .moved to the compacting station CP. as 
will be described- The uppermost position of 
the cross bar 94 Liny be adjusted by means 
of a pair of screw studs 111 threaded through 
tapped bores 111 A extending through the tic 
bar 100, the end of such studs bearing on pads 
112. 

Connected to the gun mount 93 and carried " 
•thereon are a. plurality of metering and dis- 
pensing guns 91 for picking up and dispensing 
measured charges of powdered material. In the 
illustrated embodiment a gang of eight guns 
91 are carried on the gun mount 93, each 
of the guns 91 being similar or alike in con- 
struction. 

Each gun 91 comprises an outer tubular, bar- 
rel 114 which is suitably connected to a barrel 



hracket 115 connected to -the lower cross bar 
95. Slidably disposed within each barrel 
member 114 is a piston means comprising a 
piston rod 16 and a connected piston head 
117. The piston head 117 is slidably disposed 
within the outer barrel member 114, and the 
connected piston rod 116 is suitably connected 
to a bracket 118 fixed to an carried by the 
upper bar 94 of the gun -mount 93. Referring 
more particularly to Figs. 19 to 22, the piston 
head 1*17 is formed of a porous material which 
is pervious to a gaseous medium, but imper- 
vious to the powdered material. The piston 
rod 116 in turn comprises a tubular member 
having a diameter smaller than the internal 
bore ^ of. the barrel 114. The bore 119 of the 
gun in operatively connected via a valve means 
to a source of negative pressure and a source 

* of gas under pressure by . a suitable flexible 
conduit (not shown). Accordingly the end por- 
tion of the barrel between the piston head 117 
and the outer end 120 defines a measuring 
chamber 121 of a predetermined volumetric 
measure. By effecting relative adjustment of 
the gun mount bar 95 by turning adjusting 
nuts 108B, the piston rod 116 and connected 
head 117 carried by the bracket 118 connected 
to upper bar 94 are shifted accordingly within 
the barrel 114 to vary the size of the measur- 
ing chamber 121. It will thus be noted that 
for any give size of the measuring chamber 
121 the distance between the barrel bracket 
115 and piston bracket 118 will be a given 
distance, e.g. a distance X. 
An operating means 122 is operatively con- 

. nccted to the gun mount 93 to effect vertical 
movement thereof along -the respective upright 
stanchions 96. In the illustrated embodiment 
the upper bar 94 is provided, with opposed 
trunions 123 which arc respectively received 
in the bifurcated end portion 124 A of an oper- 
ating lever 124. The operating lever 124 in 

. turn is fulcrumed about a suitable pivot 126 
carried on brace 101. The other end of the 
lever 124 is connected by a suitable ball joint 
127 to a connecting link 128, the latter having 
its other end connected to the end of a cam 
follower 129 which rides on a suitable contour 
cam connected to the cam shaft 404. The re- 
spective cams for operating the gun mount 93 
horizontally and the cam for effecting vertical 
movement of the gun mount 93 and guns 91 
carried thereby are timed to operate in a pre- 
scribed manner as will be hereinafter de- 
scribed. 

In the loading or filling station F.P. of the 
machine there is disposed a row of receptacles 
130, each defining a powder supply for each 
of the respective guns 91 carried by the gun - 
mount 93. Each supply receptacle 130 in- 
cludes a recess 131 for containing a supply 
of powder 132 material. Extending over the 
open end of the receptacle 130 is a flexible 
diaphragm 133 which forms a cover therefor. 
If desired, the diaphragm 133 may extend over 
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only a portion of the supply recess 131. In 
this imanner the recess 131 of each receptacle 
may be replenished with powder material 
through the uncovered portion 134* Each dia- 
phragm 133 is provided with an aperture 135 
therein, the aperture 135 being smaller than 
die outside diameter of the measuring gun bar- 
rel 114. A vibrating means 130A is operatively 
connected to the supply. 

Connected to one end ctf the_aligned powder 
supply receptacle 130 is an upwardly extend- 
ing doctoring blade 136, preferably formed of 
a resilient material, e.g. rubber. 

Immediately ahead of the doctoring blade 
136 there is provided the compacting station 
CP. Essentially the compacting station CP. 
comprises a surface 137 against which the ends 
of the respective gun barrels 114 arc brought 
to bear after passing the doctor blade 136 that 
dresses the powder charge carried by each 
gun 91 during operation. In the event the ap- 
paratus 90 is set up to. handle explosive types 
of powders and propellants, the compacting 
surface 137 is preferably formed of a resilient, 
conducing material, e.g. conductive rubber, 
conductive neoprene or the like. This is to 
reduce any tendency of sparking or friction 
which may cause ignition of such explosive 
powders. As will be described, the operation 
of the measuring gun 91 is such that die piston 
head 117 is displaced toward the compacting 
surface 137 a predetermined amount to pre- 
compacr the powdered charge within the 
measuring chamber 121 of the gun 91. Such 
compaction forms a powder slug which can 
be handled as a solid. 

Operatively associated with the meter gun 
apparatus 90 and disposed to one side of the 
machine is a container feeding mechanism 138 
for arranging the containers, adapted to receive 
the powder charge, in a line and for advancing 
a series of such aligned containers to the 
powder filling apparatus 90. It will be noted 
5 that the container feeding apparatus is also 
SP^^y connected to the cam shaft 104 of 
the powder filling apparatus through an appro- 
priate linkage drive. . . 

Positioned on the bed or top 98 of the filling 
apparatus 90 is a locating bar 139 for receiving 
and properly positioning the containers at the 
•filling station RP. In the illustrated embodi- 
ment the container in fact comprises a capsule 
140 supported on a puck or carrier 141, the 
latter functioning as a means for properly 
transporting the container or capsule 140 to 
the discharging station E.P. of the filling 
machine during operation. 

A push bar 142 is operatively disposed on 
the top of the machine to advance the aligned 
cemtairer 140 from the initial aligned position 

p o ^JK 14) thereof T0 fiUin g Pos^on 
r.r of the machine. As seen in Fig. 14 the 

push ^ar 142 comprises an inverted channel 

portion 142A which is disposed in alignment 

wrth the feed channel 143 of the container 
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feeding machine. The push bar 142 is opera- 
tively connected to a push link 144. The other 
end ctf die push link 144 is connected to a 
cam follower 145 which rides an appropriate 
cam joumalled on the cam shaft 104. As 70 
shown, the yrdb 146 of the push bar channel 
142 is provided with an opening 147 through 
which the metering or measuring gun 91 is 
inserted in the final dispensing position E.P. 
thereof. 75 

The operation of the filling machine de- 
scribed is as follows. Hie container feeding 
apparatus 138 maintains a supply of containers 
and carriers 140, 141 in alignment and ready 
to be transported to the containing receiving 80 
station LP. of the filling apparatus 90 as indi- 
cated in Fig. 14 wherein a series of eight car- 
riers are disposed between the flanges of the 
push bar 142. From the container receiving 
station LP. the push bar cam is contoured so 85 
that through the interconnecting linkage 144, 
145 the push bar 142, in timed or phased rela- 
tionship to the other movement of the ma- 
chine, pushes the carriers and the containers . 
140, 141 supported thereon to the dispensing 90 
station E.P. as indicated in Fig. 14. In doing 
so the carriers 141 are moved against the locat- 
ing bar 139 and are retained in position there- 
by until the containers or capsules 140 thereon 
have each been charged with a predetermined 95 
amount of powdered material from a respective 
gun 91. 

. As the carriers and containers 140, 141 are 
being so positioned the gun mount 93 is being 
horizontally transported to the portion wherein 100 
the respective guns 91 arc disposed over the 
respective powder supply receptacles 130. This 
movement is effected by the cam and associa- 
ed drive linkage 106, 107 for effecting hori- 
zontal movement of the slider 97. . 105 

When the guns 91 are disposed over the . 
powder supply 130 the gun mount 93 is. low- 
ered so that the end of each gun barrel 114. 
extends through the aperture 135 in the dia-' 
phragm 133 covering the associated powder 110 
supply 130.. At this time the chamber 150 back * 
of the piston head 117 is subjected to a nega- 
tive pressure. As a result the powder from, the 
bulk supply 130 is sucked up into the measur- 
ing chamber 121. In this filling portion of the 115 
cycle, it js to be noted that the barrel 114 
is moved into the powder supply 130 in a man- 
ner to prohibit the end of the barrel 114 from 
striking the bottom of the powder supply 130. 
See Fig. 19. Also it is to be noted that the 120 
distance between the piston rod mount 118 and 
barrel bracket 115 is maintained at a distance - 
X. Also it will be noted that the barrel 114 . 
in passing through the. aperture 135 in the dia- 
phragm 133 causes the encircling portion of 125 
the diaphragm to be displaced inwardly of the 
powder supply. 

Upon charging of the respective measuring 
chambers 121, the gun mount 93 is retracted 
upwardly under the action of its drive means. 130 
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In doing so the encircling portions of the dia- 
phragm 133 are reversed Sec Figs. 16 and 
17. As the barrel 114 is further retracted, the 
diaphragm 135 functions as a doctor means 
to dress any excess powdered material from 
the end of the measuring chamber 121. as the 
barrel assumes its normal position, the negative 
pressure being still maintained in the measur- 
ing chamber 121 to insme a uniform evacuated 
density otf the powder charge therein and to 
maintain the charge within the chamber 121. 
In returning the charged guns toward the dis- 
pensing or discharging station E.P. the ends 
of the guns pass over a. further doctor 136 
to further dress the powder charge in the re- 
spective gun chambers 121. 

With the guns 91 disposed over the com- 
pacting station CP. the gun mount is again 
lowered under the influence of its operating 
cam drive mechanism to a point where the 
end of the charge barrel 114 engages the com- 
pacting surface 137. In this portion of the 
cycle the upper bar 94 carrying the respective 
piston rods 116 continues to its downward 
movement after the movement of the lower 
barrel bar 95 has stopped In so doing the 
piston head 117 is displaced toward the com- 
pacting surface 137 to further compact the 
measured powdered charge as indicated in Fig. 
21. At this point it will be noted that the dis- 
tance between the barrel bracket 115 and pis- 
ton bracket 1 18 is less than X. 

After, compaction, the gun mount 93 is re- 
turned to the discharging station where it is 
again lowered to a point immediately adjacent 
the open end of the container or capsule 140. 
In doing so the piston rod 116 and connected 
piston head. 117 are actuated for movement 
relative to the barrel 114 for- pushing the com- 
pacted slug outwardly of the barrel; the nega- 
tive pressure still being maintained on the slug 
of powder. 

As the powder slug is being received within * 
the container 140 a pulse of high pressure gas 
is directed to the end of the. porous piston, 
head 117 to positively blow and separate the 
powder slug from the end of the piston. 

The gun mount is then raised to its initial . 
start position S.P. and the loaded capsules 140, 
and the carrier 141 supporting the same, are 
returned to their initial container receiving po- 
sition LP. At this point the cycle is repeated, 
the newly arriving carriers farcing the filled 
capsules and their carriers 141 through ,dis- 
charge of the machine 90. 
^ Figs. 26 to 30 illustrate various modifica- 
tions and improvements in means, for: further- 
minimizing the doctoring error in rotary turret 
head filling machines .off ' the . types illustrated- 
inJFIgs..l,to 7. 

Referring to. Fig. 26, the doctoring. error of 
the^ rotary filling head can be further reduced. 
This is attained by forming the measuring 
chambers 1.60 -of the. filling. head- turret- 161. 
witii. a. tapering end portion. 162 as shown in 



Fig. 26. By so tapering the end 162 of the res- 
pective chambers 160 inwardly, the cross-sec- 
tional area of the open end of the chamber is re- 
duced to a minimum. Accordingly, the amount 
of excess material which can adhere to the end 
of the measured charge is reduced to a mini- 
mum. In all other respects the operation of 
the filling head turret 161 is similar to that 
disclosed and described with respect to Hgs. 
1 to 7. 

In the embodiment of Fig. 27, a brush 
means 165 is disposed adjacent the discharge 
end of the hopper 166, and the bristles 166 
of the brush means function to doctor or dress 
the end of the measuring chamber. 

In Fig. 28, the dressing of the measuring 
chamber 160 as the turret 'head 161 rotates 
through the hopper, is attained by a jet 170 
of gaseous fluid, eg. compressed air or inert 
gas or the like. As shown, the jet 170 of fluid 
functions as an air knife to prohibit any excess 
powdered material from * adhering to the 
measured charge. In this manner the accuracy 
of the measured charge can be maintained. 

In Fig. 29, the dressing of the measured 
charge in chamber 160 is attained by a flexible 
wiper blade 171 engaging the periphery of the 
turret head 161. 

^ In Fig. 30 dressing of the measured charge 
in the measuring chamber 160 of the turret 
head is attained by providing a slight spacing 
181 between the end of the hopper 166 from 
which the turret head 161 emerges and the 
periphery of the turret 161. The spacing 181 
is such so as to encourage a thin film of pow- 
dered material to form on the periphery of 
the turret head 161. As explained, the powder 
in the measuring chamber 160 is drawn into 
and maintained within the measuring chamber 
160 by a negative pressure of predetermined 
force. The dressing in this form is thereby at- 
tained by disposing a nozzle 182 downstream 
from and adj'acent to the sparing 181 defined : 
between the hopper 166 and the turret head 161 
and connecting the nozzle. 182 to a source 183 
of negative pressure having a force which is 
less. than that which acts on the measuring 
chamber 160; Thus, as the turret 161 rotates 
past nozzle 182 the vacuum created thereby 
tends to draw therein any loose powder ex- 
tending beyond the periphery of the turret 
head and the measured charge carried thereby. 

Figs. 31 and 32 illustrate another apparatus 
for attaining a measured amount of powder 
at uniform density. In this form of the inven- 
tion the powder supply 200 comprises a recep- 
tacle 201 which is connected on the end of 
spindle 202 rotatably j'ournalled in suitable 
bearing 203. A motor means or other drive 
means not shown is connected to the spindle 
202. to impart rotation to the supply receptacle 
201. 

^ A . doctor-compressor blade 204 is suitably 
fixed and it is arranged to extend into the 
bowl of the receptacle. If desired, the inclina- 
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tion of the blade C2n.be* adjusted; In opera don, 
the Engagement is such dm* the rozsricn 
cbe bowl 201 relative to the doctor-cauprtssor 
bhde *04 is such that an area of* die powdered; 
xnaaeaii '205 as it passed, ts der the:bl2de is-, 
maintahed smooth, and by applying -a prede* 
tenmnei pressure on the blade- 204- the: pow- 
dered rraterial pn.ygng tbemmderis also coo 
paaed to a given: density. Accordingly- the 
powder in cbe supply bowl 20 L emerging/from* 
under-the doctor blade 204 is both- smooth and- 
coinpacced to a desired density, depending on* 
the applied pressure of 'the Hade; . 

To dispense the powder from* the compacted* 
area 206 of -the powuer in bowi<201; a metcfr 
ing chamber in the form of a gun 207 is insert* 
ed into the smooth and compacted zone 206" 
of the powder supply. In this farnr.of ? thr in*, 
vention the gun comprises- an oarer • ttrbtriar- 
barrel'207A and a movable piston 207B. The: 
head 208 of the piston is forraed'of a.porous-. 
material as hereinbefore described 

An alternate means for smoothing" and com- 
. pactmg the powder supply in the bowl or sup- 
ply is to impart a vibrating motion thereto: 

To eject the powder picked up by gun 207,-. 
the piston is advanced to pish the- measured- 
slug outwardly of the: chamber -209. Also the* 
slug may be removed by subjecting: the slug 
to a stream of high pressure fluid* as herein- 
before d e sc rib ed Alternately the measured 
powder can be ejected from the measuring' 
chamber 209 both by advancing the pistoir 
head to a protracted position an<4 by admitting 
a pulse of high pressure air- to the protracted- 
piston bead as described 

Fig.- 33 shows the application of the tapered* 
measuring chamber to a metering gun* com- 
prising a barrel 210 -and piston 211. As de- 
scribed* previously the -piston head* 212* is-. 
formed of a porous material- la this construe- 
pon the end of -thr barret or the porti on defus- 
ing the one end of the chamber 213 is tapered 
inwardly to reduce the exposed cross-sectional 
area of the chamber of* a given .- volume to a 
minimum. In this- ma n ne r the doctoring error 
can be reduced; 

It will be understood! that: with respect to 
the various embodiments herein described, 
ejection of the slug from the measuring 
chamber, c.g. with* respect to -Figs. 8 to 12, 
can be attained by. moving the barrel of the 
gun relarive- to a- fixed : pisron, or by effecting 
movement of both the barrel. and. the. piston 
relative to one another. 
WHAT WE CLAIM IS : — 
1- An apparatus for measuring anddispens*- 
ing predetermined amounts of powdered mat- 
erial, comprising a measuring chamber having 
an open end, a piston including a piston head 
disposed within the chamber, said piston head 
being pervious to a gaseous medium and im- 
pcr-lvus to the powdered materia!, vacuum 
means to subject the measuring dumber to 
a negative pressure through the piston head 



dLsi^-j- charging: of* a- pr ^^i^n ^^i. meas-exeih 
amours-, of: powdered* material- 
chsn&er; meats-: ta* effecr. refatrvgr ma ^^ 
becween* th& chamber aadi the -fasten: head- ta> 
eject the posvdered ; material; charged iota- the: 
c h amber,- and men is fog ccmpgcdcgctht-pow^. 
dered material :bc£bre or.-afterrch-argij-sgrof the; 
measuring- chamber to** provide: an. skg withk* : 
tie measuring xiamben 
2.' App-n-^:- accord*^ wherein 

which the chamber is moved so-thatthe-charge- 
of' povzderedt material ir compacted, betweecr. 
the anvil, and the* pistoct head: as the-.- pisiorr 

uon to a pmti acerf H f^ - K^ > ^^ » g ' p -^ kfo n,/ 
. 3t AppaxatK. accords*^ ta claim: 2, wherear. 
. the anvil: is farmed- of: a- rmilkia * oandactrve* 
materiaL 

. 4: Apparatus a ccor d ing to daka lj including- 
a-source of positive gas pressure- and a conduit: 
for- directing;- the- positive: gas-pressure- to the 
piston head in. the- ejecting posittocr mcr euf to: 
blow; the sing- freer of: the: piston - , head 

5; Apparatus according- todainr. 1, uhae in- 
tfcg • measuring- chamber converges towards ■ the:- 
open end thereof whereby to* minimise* the** 
amount of excess * powdered '.material adhering- 
to-- the- opea« end-, of ther chamfer dnring* a 
charging- operation: 

& Apparato:acco ^ ig - -to-dainr 1, wheresr 
the compacting means- inchzdes* a' rotatabie- 
supply of powdered material and* a doctor*- 
compressor biade * ope i -ating on*, the- powdered- 
material in tho suppdy for CTm pa ^mr - grr area-, 
of* the powdered material asr if moves .oast: tfar 
hJsd^ V 

7- Apparatus- acc or d ing to daim 1, wherein . 
the^measuring-cfaanAcr-is-xiisposed in a -rotary 
turret •arranged;for rotation- between -v loading 
position and~a cHscharg-m^positicn. 

& *. Appara£D3 accorcfing:txrclaiiri:7i» , i»ferKn- 
the compacting means indudes* an anvil dis- 
posed adjacent ta- the* turret at. a; position- in- 
termcdEStB thwr -l mrftn g- ^ n^f the discharging* po- 
sitxoxjS.' 

9. Apparatus a<xord'ng*mtcfaim:7j wherein: 
tte: compacting means ^urf-adesraxr.endiess .sur- 
face- disposed adjacent r-r. cacamfettnriai-por 
tion of 'the turrer intermedirte.-tfc losdins 
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disdiargmg-* positions:. 

10. Apparatus** according; to* any. one v * 
dnfrrts- 7 to 9, induding a.doctor. for doctoring 
any escess. powdered material from the 
c tearb eg; as- the: cha re heT- is- moved: past* a sup- 
ply of .the powdered -material. 

11; Apparatus according to daim 1, wherein 
the measuring chamber is provided in an ex- 
tended tubular barrel. 

12. Apparatus according to daim 11, in- 
duding a powder supply in the form of an 
open-top receprade adapted to wntain the 
powdered material, a flexible diaphragm ex- 
tending across the top of the receptacle, such 
diaphragm having formed therein an aperture 
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which is substantially smaller than the tubular 
barrel adapted co be inserted therethrough^ to 
remove a quantity of the .powdered material, 

-t - ■ '~- ~£ »K» dlcnliwoni e-r\o$. cir\2 

aO uiuk a j<viuv» " k "* w « M( fM.- 0 ~ — o"" c?- i ^ 

the barrel is deflected inwardly of the recepta- 
cle upon insertion of the barrel therein, and 
whereby upon removal of the barrel the dia- 
phragm portion is reversely deformed and 
wipes excess material from the end of the 
measuring chamber as the barrel is removed 

13. Apparatus for filling containers with 
prcdecermined amounts of powdered material, 
comprising a powder supply,, a measuring 
chamber wfth an open end provided m a tubu- 
lar barrel having a piston movably mounted 
therein, the piston indue ng a porous piston 
head pervious to a gaseous medium and imper- 
vious to the powdered material, piston activat- 
ing means for ef fcdring movement of the piston 
in the barrel, means for inserting the barrel 
. into the powder supply with the piston head 
in a retracted loading position, vacuum means . 
for subjecting the measuring chamber to a 
negative pressure through the piston head for 
charging the chamber with a prederermined 
amount of the powdered material, means for 
moving the barrel from the powder supply to 
a container to be filled, an anvil disposed be- 
tween the powder supply and the container 
and against, which the powdered material in 
the measuring chamber is compacted by move-, 
mcnt of the piston head, when thc^ barrel is 
abutting said anvil, to an intermediate com- 
pactkig position to form a shig having a den- 
sity greater than the evacuated density pi the 
powaerea macenai, me yu^u. i*wu.-~.. 0 . 
means being operable . to move the 
piston head to a protracted discharging 
position on the barrel reaching the con- 
tainer to eject the slug from the measur- 
ing chamber, and means for separating the. 
slug from the piston head in • the protracted 

14. Apparatus according to claim li, in- 
cluding a doctor for docroring excess powdered 
material from the barrel as it is withdrawn 
from the powder supply. 

15. Apparatus according to claim 13 or 14, 
wherein the separating n ^rn*? comprises a 
source of positive fluid pressure directed to 
the measuring chamber when the piston head 
is in the protracted discharging position- ^ 

16. A method of measuring and dispensing 



a predetermined amount of powdered materia!; 
comprising the steps of : ped-ticning an open 
end of a measuring chamber provided with a 
movable piston member adjacent to a supply 
of powdered material, charging the chamber 
with a predetermined ' measured amount of 
powdered material by subjecting the chamber 
Co a negative pressure through a piston head 
of the piston member which is impervious to 
the powdered material and pervious to a gas- 
eous medium, the powdered material being re- 
tained in the chamber by maintaining the 
negative pressure in the chamber, positioning ■ 
the charged chamber in abutment with an an- 
vil, effecting displacement of the piston head 
to compact the. powdered material within the 
chamber between the anvil and^the displaced 
obton to form a slug, and discharging the 
compacted slug of powdered material from the 
chamber by further displacement of the piston 
sfc a point removed from the anvil. 
. 17. A method according to claim 16, includ- 
ing -the step of effecting separation of the slug 
from the oiston head in the discharging posi- 
tion thereof by changing the negative pressure 
operating on the slug to a positive pressure 
whereby die latter effects separation by blow- 
ing the slug free of the piston head. 

18. A method according to claim 16 or 17, 
: including the step of doctoring excess powder 

extending beyond the opening of the chamber 
prior to positioning the charged chamber adja- 
cent the anvil. . ' \ • . 

19. Apparatus for measuring and ispensing 
equal predetermined amourss of powdered 
material substantially as hereinbefore described 
with reference to, and as illustrated in, the ac- 
companying drawings. 

20. Methods of measuring and dispensing 
a predetermined amount of powdered material 
substantially as hereinbefore described with 
reference to the accompanying drawings. 

FORRESTER, KETLEY & CO., 
Chartered Patent Agents, , 
Jessel Chambers, 
88/90 Chancery Lane, 
London WC2A 1KB, 
and 

Rutiand House, 
Edmund Street, 
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Agents for the Applicants. 
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